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Description 

The present invention relates to intravascular devices and in particular to an i ntravascular device such as an inproved 
introducer sheath used for positioning a catheter, imager, or other device in the vascular system of a patient or an 

intravascular device such as a balloon catheter with a new design and construction. 

Various therapies have been developed for treating vascular disease or other conditions that occlude or reduce the 
lumen size of portions of the vascular system. Such therapeutic techniques include angioplasty, atherectomy, laser 
irradiation, and so on. Diagnostic techniques have been developed to measure or image the extent of an occlusion of 
a vessel, (e.g. stenosis). Such diagnostic techniques include ultrasonic Imaging, Doppler measurements, and so on. 
These therapies and diagnostic techniques have achieved acceptance because of their effectiveness as well as the fact 
that they can be performed through a minor surgical procedure that is relatively non-disruptive to the patient. 

Therapeutic and diagnostic procedures, such as those described above, rely on the positioning of a device into the 
vascular system of a patient via an Incision at a location remote from the site of the stenosis, such as the femoral artery. 
Because each of the aforementioned therapies and diagnostic procedures relies upon positioning a device in the affected 
area, an important defining factor limiting the effective deployment of any of these devices is how small the device can 
be made. It is often in vessels of small inner diameters or tortuous passage ways that stenosis occurs. Thus, it is often 
preferable to make such therapeutic and diagnostic devices as small as possible to fit into remote coronary sites or other 
vessel locations where the vessel lumen Inner diameters are very small. 

Some therapeutic and diagnostic devices include their own guide wires located at the distal ends thereof to facilitate 
positioning in remote vessel locations. Otiier devices use an over-the-wire approach in which a central lumen of the 
device can accommodate a guide wire that is movable in relation to the device to facilitate positioning the device in a 
remote vessel location. Both of these approaches are very useful and are widely used. However, when such therapeutic 
or diagnostic devices are adapted with a positioning feature, such as a guide wire tip or a central lumen, the addition of 
such a positioning feature can increase the size of the device somewhat, thereby establishing a limitation on the size of 
a vessel into which it can be deployed that Is larger than if such an additional feature were omitted. 

Introducer sheaths have been employed to facilitate positioning therapeutic and diagnostic devices in remote regions 
of the vascular system. An introducer sheath can be a catheter-like device. In a typical prior Introducer sheath, the distal 
end of the Introducer sheath is positioned inside of the guide catheter close to the desired site and the therapeutic or 
diagnostic device is inserted through the lumen of the introducer sheath out the distal end thereof into the vessel location. 
The introducer sheath also provides the advantage that It can support the therapeutic or diagnostic device over all but 
the most distal end tiiereof. Introducer sheaths may be positioned by a guide wire that is first inserted through the lumen 
of the introducer sheath and then withdrawn to allow placement of the therapeutic or diagnostic device to be installed 
into the lumen. 

A disadvantage of using such a prior Introducer sheath is that If it Is necessary to reposition the therapeutic or 
diagnostic device, the Introducer sheath may also have to be repositioned. Repositioning of the introducer sheath may 
require withdrawing the therapeutic or diagnostic device, installing a guide wire into the lumen of the introducer sheath, 
positioning the guide wire past the distal end of the introducer sheath to the desired location, repositioning the Introducer 
sheath, withdrawing the guide wire, and reintroducing the therapeutic or diagnostic device. This can be a time consuming 
and tedious process. 

Accordingly, it is an object of the present Invention to provide an Introducer sheath that facilitates use and placement 
of devices in a vessel of a patient. 

It is another object of the present invention to provide an introducer sheath that permits use in remote, distal portions 
of patient's vasculature. 

A device according to the preamble of Claim 1 is known from US-A-4,61 9,643 disclosing a double lumen catheter. 

DE-A-2 929 562 desalbes an intravascular device comprising an elongate member having a proximal end and a 
distal end with a first proximal opening at the proximal end communicating with a first lumen, a first distal opening at the 
distal end communicating with the first lumen, and second proximal opening at the proximal end communicating with a 
second lumen, a distal end of the second lumen terminating and communicating with tiie first lumen at a location therein 
proximal of the first distal opening. 

DE-A-29 29 562 is concerned with the problem of lubricating a medical device to be introduced through an intra- 
vascular tidsular catheter device in order to facilitate use and placement of devices in a tubular organ of a patient. For 
this purpose, the second lumen is used for trar^porting tiie lubricating agent to the proximal end of the medical device. 

According to the present invention, there is provided an intravascular device comprising an elongate member having 
a proximal end and a distal end with a first proximal opening at the proximal end communicating with a first lumen, a 
first distal opening at the distal end communicating with the first lumen, and second proximal opening at the proximal 
end communicating with a second lumen, a distal end of the second lumen terminating and communicating with the first 
lumen at a location therein proximal of the first distal opening, said elongate member having one or more perfusion 
openings located in a wall fbrming the elongate member to provide a fluid path between the exterior of the elongate ^ 
member and at least one said first and second lumens. 
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In the drawings Figures 10 to 16 illustrate embodiments of the present invention whereas Figures 1 to 9 and 17 to 
20 show intravascular devices which are not in accord with the invention but which give infonnation which is useful for 
understanding the present invention. 

In the drawings: 

5 

FIG. 1 shows a first embodiment of an intravascular device. 

FIG. 2a shows a cross section of the embodiment of FIG. 1 along line 2a - 2a\ 

FIG. 2b shows a cross section of the embodiment of FIG. 1 along line 2b - 2b'. 

FIG. 3 shows another embodiment of an intravascular device. 
10 FIG. 4 shows a cross section of the emtxxJiment of FIG. 3 along line 4 - 4*. 

FIG. 5 shows a cross section corresponding to line 4 - 4' of FIG. 3 of an alternative embodiment. 

FIG. 6 shows a cross section corresponding to line 4 - 4* of FIG. 3 of an alternative embodiment. 

FIG. 7 shows a cross section corresponding to line 4 - 4' of FIG. 3 of an alternative embodiment. 

FIG. 8 shows a cross section corresponding to line 4 - 4* of FIG. 3 of an alternative embodiment. 
15 FIG. 9 shows a longitudinal cross section of another alternative embodiment. 

FIG. 10 shows an embodiment of the present invention. 

FIG. 11 Is a cross section corresponding to line 1 1 - 1 V of FIG. 10. 

FIG. 12 shows another embodiment of the present invention. 

FIG. 13 is a cross section corresponding to tine 13 - 1 3* of FIG. 12. 
20 FIG. 1 4 shows another embodiment of the present invention. 

FIG. 15 is a cross section corresponding to line 15-15' of FIG. 14. 

FIG. 16 is a cross section corresponding to line 16-16* of FIG. 14. 

FIG. 1 7 shows another embodiment of an intravascular device. 

FIG. 18 is a cross section corresponding to line 18 - 18' of FIG. 17. 
25 FIG. 19 is a cross section corresponding to line 19 - 19* of FIG. 17. 

FIG. 20 Is a cross section corresponding to line 20 - 20* of FIG. 17. 

Referring to FIG. 1 there is depicted a first embodiment of an Intravascular device. This embodiment is an introducer 
sheath 10. The introducer sheath 10 has a proximal end 12 and a distal end 14. In one embodiment, the introducer 

30 sheath 10 is approximately 130 cm In length although other lengths may be used where appropriate. The introducer 
sheath 10 is used to position devices into the vascular system of a patient. 

At the proximal end of the introducer sheath is a manifold 16. The manifold has two ports or openings: a main port 
18 and an auxiliary port 20. The main port 18 communicates with a first or main lumen 22 of the introducer sheath and 
the auxiliary port 20 communicates with a second or auxiliary lumen 24 of the Introducer sheath. The main lumen 22 

35 and the auxiliary lumen 24 are positioned adjacent to each other and extend parallel to each other distally from the 
proximal end 12 of the introducer sheath. The outside walls of the main and auxiliary lumens are connected together, 
as shown in FIG. 2a, so as to form an integral elongate catheter-like member. The main and auxiliary lumens may be 
of the same size or may be of different sizes. In one preferred embodiment, the main lumen 22 has an Inside diameter 
of 0.89 mm to 1 .27 mm (0.035 to 0.050 Inches) and the auxiliary lumen has an inside diameter of 0.46 to 0.53 mm (0.01 8 

40 to 0.021 inches). The outside dimension of the introducer sheath 10 in this section is approximately 1.65 to 2.18 mm 
(0.065 to 0.086 Inches). 

The main and auxiliary lumens extend parallel to each other to a junction location 26. The junction location 26 is 
proximate of the distal end 14 of the introducer sheath. In a preferred embodiment, the junction location 26 is approxi- 
mately 203 mm (8 inches) from the distal end 14 of the introducer sheath. 

45 At the junction location 26, the auxiliary lumen 24 terminates. At the junction location 26, the main lumen 22 and 
the auxiliary lumen 24 join together and communicate with each other. Preferably, the auxiliary lumen 24 merges Into 
the main lumen 22 in a tapering, inclined connection that forms a communicating port 30 between the main and the 
auxiliary lumens. The main lumen 22 extends distally from the junction location 26, as shown in Figure 2b. The main 
lumen 22 terminates in a distal lumen opening 32 at the distal end 14 of the introducer sheath. 

50 One or more markers 33 may be located at or proximate to the distal end 14. These markers may be formed of a 
radiopaque material such as platinum, gold, tungsten, iridium, alloys thereof. The markers 33 may be imbedded in the 
material forming the distal portion of the introducer sheath or may be attached by an adhesive or mechanical connection 
or other means. The markers serve to enable a physician to determine the position of the introducer sheath when it is 
in the patient's kxxly by well known radioscopic means. 

55 The Introducer sheath may be used as follows: The Introducer sheath 10 is positioned In the vascular system of a 
patient in a manner as Is known in the art. The distal end 1 4 of the introducer sheath 1 0 is positioned close to the location 
of interest in the vascular system. This location may be an area that the physician may want to image by means of an 
ultrasonic Imaging device. Alternatively, it may be an area where the physician may want to position a balloon device or 
an atherectomy device for the purpose of reducing or removing a stenosis. The proximal end 12 of the Introducer sheatii 
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remains positioned outside the patient's body. A guide wire is positioned in the auxiliary lumen 24. The guide wire may 
be positioned in the auxiliary lumen 24 either before the introducer sheath is inserted into the patient's body or attenwards. 
The guide wire may be used to faciWate positioning of the introducer sheath. To use the guide wire for this purpose, the 
guide wire is extended through the communicating port 30 from the auxiliary lumen 24 into the main lumen 22 and out 
the distal lumen opening 32 past the distal end 1 4. In this position, the guide wire may be used to pass narrow or tortuous 
vessel regions that coukJ be difficult or impossible for the introducer sheath to traverse by itself. The guide wire may 
have a formaWe or steerable tip located on the distal end thereof to facilitate traversing vessel regions. Once the guide 
wire is positioned as desired, the introducer sheath may be moved distally on the guide wire into its desired position. 
After the introducer sheath Is in the desired position, the guide wire is withdrawn proximaliy into the auxiliary lumen 24. 
Because the communicating port 30 between tiie main and the auxiliary lumens is preferably inclined, withdrawal of the 
guide wire is facilitated. The therapeutic or imaging device is positioned, or has been positioned, in ttie main lumen 22 
with the distal end of the device proximal of the communicating port 30. After the guide wire is withdrawn into the auxiliary 
lumen 24. ttie device can be extended distally past the communicating port 30. past the distal main lumen opening 32, 
and into the desired vessel region. 

This embodiment of the introducer sheath has ttie advantage that if repositioning of the introducer sheath is required, 
such as due to a need to reposition tiie therapeutic or diagnostic device, the device need not be totally withdrawn. Further, 
the guide wire can readily be positioned near the distal end of the introducer sheath in tiie auxiliary lumen. For example, 
if repositioning of the therapeutic or diagnostic device is required, first the device is withdrawn into the main lumen 22 
proximal of tiie communicating port 30. Then, the guide wire is extended from its position in the auxiliary lumen 2. past 
the communicating port 30. into the main lumen 22, and out the main distal lumen opening 32 into the patient's vessel. 
The guide wire may then be used to facilitate repositioning the introducer sheath. After the introducer sheath has been 
repositioned as desired, the guide wire is again withdrawn into the auxiliary lumen 24 and the device extended again 
past the communicating port 30, past the main lumen distal opening 32. into the patient's vessel. Thus, with the present 
embodiment, the guide wire can be readily at hand to facilitate repositioning of the introducer sheatii and need not be 
witiidrawn entirely when other devices are used in the introducer sheath. 

This embodiment of the introducer sheath provides tiie advantage that it Includes two or more lumens at a proximal 
end and throughout most of its length to accommodate two or more devices, such as a therapeutic or diagnostic device 
in one lumen and. in another lumen, a guide wire used to facilitate positioning the device. In portions of tiie patient's 
vessel corresponding to this proximal portion of the introducer sheath, the vessel size is likely to be relatively large. 
Therefore, minimizing the overall exterior size of the introducer sheath is not essential and the vessel can likely readily 
accommodate the dual lumen proximal portion of the introducer sheath. However, at the distal portion of the introducer 
sheath, where the exterior dimensions of the introducer sheath are critical and ultimately define the vessel size limit of 
the device, the introducer sheath has only a single lumen. Thus, with the present embodiment, therapeutic and diagnostic 
devices can be positioned in distal regions of a patient's vascular system. 

Although the above described embodiment has been described in terms of using a guide wire in one lumen and a 
therapeutic or diagnostic device another lumen, tiie present embodiment should be construed to include other variations 
and uses. For example, a therapeutic device can occupy one lumen and a diagnostic device can occupy another. The 
diagnostic device may be an ultrasonic imaging device used to obtain ultrasonic images of the patient's vessel walls. 
After the images are obtained, the imager may be withdrawn and ttie therapeutic device, which may be an atiierectomy 
device for example, may be extended from the distal end of the introducer sheatii to remove ttie stenosis. Ottier com- 
binations of devices are also contemplated 

The above described embodiment may also be used wrth more than two devices. For example, if a guide wire 
exchange is necessary, perhaps because a different size guide wire is considered necessary, the first guide wire may 
be totally witiidrawn from the auxiliary lumen and a second guide wire inserted. Alternatively, tiie second guide wire may 
be installed into the main lumen if it is not othenwise occi43ied. 

The above described embodiment has been described in terms of an introducer sheatii witii a main and an auxiliary 
lumen. In furtiier embodiments, more than two lumens may be provided, consistent witii any limitations on the overall 
exterior dimensions of tiie introducer sheatii. 

The introducer sheath may be made of an extruded polymeric material. Polyethylene is ttie preferred embodiment, 
however either polyurethane or PTFE Teflon also provide favorable construction. Use of a polyurettiane is enhanced by 
applying a coating to the inner and outer surfaces to enhance lubricity. Alternatively, the introducer sheatii may be formed 
of an acoustically transparent material so that ultrasound imaging may be performed through the sheath material. Ultra- 
sonic imaging may afternatively be performed by extending an imaging probe out of the distal end of the introducer 
catiieter. 

The dual lumen configuration of tiie introducer sheath may be formed in a single extrusion process, Alternatveiy, 
two individual tubes may be joined together by an adhesive joint or a tiiermal process. A single extrusion, dual-lumen 
tubing is the preferred embodiment. 

In one alternative method of construction, the introducer sheath is made by starting with a dual lumen tubing and 
removing one of the lumens in a distal portion thereof. This may be done by slicing off one of the lumens by a cutting 
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apparatus. Altematively. a distal end off the dual lunnen tubing may drawn through a heated die to refomi the two limens 
irrto one at the distal portion. During this reforming process, the walls may be thinned in the distal portion to make the 
introducer sheath more f lexik)le in the distal portion. 

Referring to FIGS. 3 and 4, there is shown another embodiment of an intravascular device. This embodiment includes 

5 a positioning member 40. The positioning member 40 is slidaWy located in a lumen of an introducer sheath which may 
be similar or identical to the introducer sheath of the above described embodiment. Accordingly, like numerals will be 
used in reference to the introducer sheath in this enlbodiment. 

The positioning member 40 is located in the introducer sheath 1 0 in the lumen thereof that extends to the distal end 
14 of the introducer sheath. In this embodiment, this lumen is the main or first lumen 22. The positioning member 40 

10 includes a hokJing member 42 sized and adapted to be slidably positioned in the main lumen 22. The hokling member 
42 preferably has a cylindrical shape that tapers toward a distal end thereof. The holding member 42 has an outside 
diameter that is somewhat less than the inner diameter of the main lumen so that it can be readily moved proximatly 
and distally in the main lumen 22 by sliding back and forth. The hoUing member 42 is tapered toward the distal end 44 
to facilitate movement in a distal direction in the main lumen 22. The holding member 42 itself also includes an inner 

75 lumen 46 that extends through the holding member 42. The inner lumen 46 has a proximal opening 48 and a distal 
opening 50. 

Connected to a proximal side of the holding member 42 adjacent to the proximal opening 48 of the inner lumen 46 
is a proximal positioning wire 52. The positioning wire 52 forms an elongate rean^^rd extension of the positioning member 
40. The positioning wire 52 may be a wire made of metal or may be another elongate member. The 52 connects to the 

20 holding member 42 and extends proximately through the main lumen 22 and out the proximal end of the introducer 
sheath. The proximal end of the proximal positioning wire 52 may be used to move the hokling member 42 proximally 
and distally so that the positioning member can be slidably positioned in the main lumen 22. The positioning member 
40 can accommodate a device, such as guide wire, through the lumen 46 of the holding member 42. The guide wire 
may have very small diameter, such as 0.25 mm (0.01 0 inches), in order to traverse vessel passages of correspondingly 

25 small diameter. The positioning member 40 is used to facilitate holding and positioning a device, such as a guide wire, 
that may have a diameter substantially smaller than the inner diameter of the main lumen 22. The guide wire Is positioned 
in the lumen 46 of the holding member 42, This may be done external to the introducer sheath, if desired. Then the 
holding member 42 with the guide wire installed through it is inserted into the main lumen 22 of the introducer sheath. 
The holding member 42 with the included guide wire is advanced distally in the main lumen 22 of the introducer sheath 

30 by manually advancing the proximal end of the positioning wire 52. The holding member 42 may be advanced past the 
communicating port 30 of the introducer sheath to a location just proximal of the main lumen distal opening 32. The 
guide wire may be extended distally from that point by advancing the guk:le wire distally with respect to the positioning 
member 40. This may be accomplished manually from the proximal end as well. By means of the positioning member 
40, a guide wire may be used with the introducer sheath in a lumen thereof. Alternatively, devices other than a guide 

35 wire may be positioned by means of the positioning member 40. Such devices include balloon catheters, atherectomy 
devices, imagers, and so on. 

Referring to FIGS 5 to 8, there are shown alternative embodiments of intravascular devices. These alternative 
embodiments represent different lumen configurations and geometries for the proximal (dual lumen portion) of the intro- 
ducer sheath. These alternative embodiments may provkle specific manufacturing or operational advantages. 

40 Included in the tat)le below are presently preferred alternative dimensions for the embodiments of FIGS. 5 to 8. 
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Referring to FIG. 9, there Is depicted another atternative embodiment of an intravascular devica In this embodiment, 
there is Included a support member 60 located in the distal portion of the Introducer sheath. The support member 60 
may preferably be formed of a coil of a flat metal wire stock. The support member 60 may be formed of gold, platinum, 
tungsten, iridium or alloys thereof to provide for radiopacity. if desired. The support member 60 may alternatively be in 

5 the form of a braid or other configuration. The support member 60 may be located on the interior of the sheath in the 
main lumen 22 at a distal portion thereof to provide for resistance to collapse or to provide for radiopacity. Alternatively, 
the support member 60 may be located on the exterior of the sheath and bonded or othenwlse connected thereta 

Referring to FIGS. 10 and 11. there is depicted an embodiment of the present invention. In this embodiment, an 
introducer sheath 70 Is provided formed of material(s) and with dimensions similar or identical to the introducer sheath 

10 10. described above. The introducer sheath 70 has a f irst or main lumen 72 and a second or auxiliary lumen 74 com- 
municating with ports 76 and 78, respectively, of a manifold 80, The auxiliary lumen 74 terminates at and communicates 
with the main lumen 72 at a location 82 which Is proximal of a distal end 84 of the introducer sheath 70 at which the 
main lumen 72 terminates in a main lumen distal opening 86. 

In this embodiment of the present Invention, one or more openings 88 are located in the introducer sheath 10 

15 proximal of the location 82. The openings 88 allow the introducer sheath 70 to provide for perfusion during use when 
positioned intravascularly. The openings 88 extend through a portion of the introducer sheath wall so that the interior 
and the exterior of the introducer sheath 70 may be in fluid communication. In a prefenred embodiment, the one or more 
holes 88 are located in the portion of the introducer sheath 70 corresponding to the wall of the auxiliary lumen 74 so 
that the auxiliary lumen interia is in fluid communication with the exterior of the introducer sheath 70. Alternatively, the 

20 one or more openings 88 may be located in a portion of the introducer sheath corresponding to the main lumen 72 or 
in portions of the introducer sheath corresponding to both the main and auxiliary lumens. The one or more openings 88 
may include 6 openings, or alternatively more or less than 6 openings may be provided. Each opening may be approx- 
imately 0.25 mm (0.010 inches) In diameter and extend through the introducer sheath wail either perpendicularly, or at 
an angle to a normal axial direction. If more than one opening is provided, the openings may be spaced from each other 

25 by approximately 6.35 mm (0.25 inches) or may be spaced from each other by other distances either regularly or irreg- 
ulariy. Also, the opening 88 may be aligned along the introducer sheath in a straight line or may be provided in a staggered 
or other arrangement. In one embodiment, the openings 88 are located in the auxiliary lumen wall beginning at a location 
approximately 12.7 mm (1/2 inch) proximally from the communication location 82 and extending proximally therefrom. 
An exemplary method for using the introducer sheath 70 is described as follows: The introducer sheath 70 rray be 

30 used in conjunction with an angioplasty procedure in which a balloon dilation catheter is positioned across a region of 
a person's vascular system narrowed by arthersclerotic disease, e.g, a stenosis. The location at which the vessel nar- 
rowing occurs may be determined by angiographic methods known in the art, or by other methods such as ultrasound, 
optical fiber, etc. According to this embodiment, the introducer sheath 70 is positioned in the vascular system of the 
patient in a manner like the embodiments described above. A guide wire (not shown) is installed into the vascular system 

35 via the auxiliary lumen 74. A balloon dilation catheter of the fixed wire type is installed in the main lumen 72 so that a 
distal end of the dilation catheter is proximal of the location 82. The balloon catheter may be an ACE catheter manufac- 
tured by SclMed Life Systems, Inc. of Maple Grove, MN. The introducer sheath 70 is advanced so that the distal end 84 
of the Introducer sheath is proximal of the site of the stenosis. The guide wire is extended out the distal end of the 
introducer sheath 70 and an attempt is made to cross the diseased region. If successful, the introducer sheath 70 is 

40 advanced distally over the guide wire so that the distal end is across the stenosis. Then, the guide wire is withdrawn 
proximally so that a proximal end is proximal of the location 82. Then, the dilation catheter is advanced so that the balloon 
is across the stenosis and the introducer sheath is withdrawn slightly so that the balloon portion of the dilation catheter 
is at the narrowed site. Dilation is attempted according to known technk^ues. If it is determined that a different dilation 
catheter is needed, e.g. with a different size balloon for example, the introducer sheath is advanced over the first dilation 

45 catheter and across the stenosis. Then, the first dilation catheter is withdrawn. The guide wire is moved proximally several 
inches in the auxiliary lumen 74 so that at least some of the openings 88 are distal of tiie distal end of the guide wire. 
Blood can then perfuse through the introducer sheath 70 via the openings 88, the distal portion of the auxiliary lumen 
74, the distal portion of the main lumen 72 and ttie distal opening 86 of the main lumen 72. This allows Wood to perfuse 
across the stenosis while a second dilation catheter is prepped and installed into the main lumen 72. Then, the second 

50 dilation catiieter is advanced through tiie main lumen 72 and out the distal end 84 of ttie introducer sheath 70 so that 
the balloon of the second dilation catheter is positioned across the stenosis. Dilation is then attempted witti the second 
balloon catheter. 

It can readily be appreciated that tiiere are various alternative mettiods of use. For example, instead of exchanging 
a first dilation balloon catiieter for anottier dilation balloon catheter, it may be indicated after a balloon angioplasty that 
55 an atherectomy device is needed, e.g. to treat or remove loose tissue. The introducer sheath 70 can be installed across 
the site to allow blood perfusion while the atiierectomy device is prepared and installed. An advantage of the present 
embodiment is that not only can a secure patii for blood perfusion be maintained across a vessel site, but also multiple 
patiis for gukle wires, balloon catheter, atiierectomy devices, imaging devices, etc. can also be maintained across the 
site. 
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Referring to FIGS. 12 and13. there is depicted another embocBment of the present invention. In this embodiment, 
an introducer sheath 100 is provided formed of material(s) and with dimensions similar or identical to introducer sheaths 
10 and 70. desaibed above. TTie introducer sheath 100 has a first or main lumen 102 and a second or auxiliary lumen 
104. The first lumen 102 communicates proximally with a port 106 of a manifold 1 10. The main lumen 102 terminates 

5 distally in a main lumen distal opening 1 12. An auxiliary lumen 104 terminates distally at and communicates with the 
main lumen 102 at a location 114 which is proximal of a distal end 1 16 of the introducer sheath 100. 

In this embodiment 100. the auxiliary lumen 104 extends proximally from the location 114 and terminates at an 
opening 1 1 7 at a location 1 1 8 distal of a proximal end 1 20 of the introducer sheath 1 00. (In addition, in this embodiment 
1 00 of the introducer sheath, one or more openings 1 1 9 may be provided in a portion of the wall of the introducer sheath 

10 1 00 proximal of the location 1 1 4 to provide for perfusion as in the embodiment depicted in FIGS. 1 0 and 1 1). The length 
of the auxiliary lumen 1 04. i.e. the distance between the locations 1 1 4 and 1 1 8, may be any length, but in one embodiment 
the length is approximately 4 inches. 

This embodiment of the introducer sheath 100 allows for quick exchange of one introducer sheath for another. 
Because the auxiliary lumen 104 terminates at a location near the distal end 116 of the introducer sheath 100. the 

75 introducer sheath 100 can be exchanged for another intravascular device, such as another balloon catheter, or even 
another introducer sheath perhaps of a different size, over a positioning guide wire extending through the auxiliary lumen 
1 04 and out the end 1 1 6 of the sheath while leaving the guide wire in place in the vessel with a distal end across the site. 

An exemplary method for using the introducer sheath 100 is described as follows: The introducer sheath 100 may 
be used In conjunction with an angioplasty procedure In which a balloon dilation catheter is positioned across a region 

20 of a person's vascular system nanowed by artherscierotic disease, e.g, a stenosis. The location at which the vessel 
nan'owing occurs may be determined by angiographic methods known in the art. or by other methods such as ultrasound, 
optical fiber, etc. According to this embodiment, a first guide wire (not shown) Is installed In the main lumen 102 and a 
second guide wire Is installed into the auxiliary lumen 104. The first guide wire may be a conventional guide wire used 
for positioning and the second guide wire may be an imaging guide wire that is used scan the vasculature with ultrasound 

25 to produce images of the vessel geometry (An Imaging guide wire of the type considered herein Is disclosed In EP-A- 
0 529069. The introducer sheath 100 is positioned in the vascular system of the patient in a manner like the embodiments 
described above. An attempt is made to cross the lesion with the first guide wire. If successful, the Introducer sheath 
may be advanced over the lesion, the first guide wire withdrawn entirely into the auxiliary lumen 104 and the imaging 
gukle wire advanced to obtain Images of the vessel geometry However, it may occur that the introducer sheath 100 is 

30 too large to cross the lesion and therefore an introducer sheath of a different size is required. With the present embod- 
iment, a first Introducer sheath can be readily exchanged for another introducer sheath without withdrawing the first 
guide wire from its position across the lesion. In such a circumstance, the first guide wire is left in place across the lesion 
and the introducer sheath 100 is withdrawn thereover. Then, another Introducer sheath having different dimensions is 
advanced over the same first positioning guide wire and another attempt is made to cross the stenosis. 

35 (If It becomes necessary to exchange a guide wire in the auxiliary lumen 104 of the embodiment of FIGS. 12 and 
13. this can be accomplished by means of a guide wire sheath as disclosed in US-A-5 281 203. 

Referring to FIGS. 14-16. there is depicted another embodiment of the present invention. In this embodiment, a 
multi-guide wire lumen design is incorporated into a balloon catheter 140. The balloon catheter 140 may be formed of 
material(s) and with dimensions similar or identical to commercially available balloon catheters such as the Skinny or 

40 MVP manufactured by Sdmed Life Systems of Maple Grove. Minnesota, except that instead of a single guide wire lumen 
extending through the shaft and balloon, the balloon catheter 1 40 Includes an elongate shaft 1 42 having a first or main 
lumen 144 and a second or auxiliary lumen 146 communicating with ports of a proximally located manifold (not shown). 
The auxiliary lumen 146 terminates at and communicates with the main lumen 144 at a location 148 which is proximal 
of a distal end 150 of the balloon catheter 140. The main lumen 144 terminates in a main lumen distal opening 152 at 

45 the distal end 1 50. In this embodiment, an inflatable balloon 154 is located on a distal portion of the elongate shaft 1 42. 
One or more Inflation lumens 1 56 extend through the etongate shaft 1 42 and communicate with the interior of the balloon 
154. Inflation fluid is conveyed by the path formed by the one or more inflation lumens 156 to inflate and deflate the 
balloon in 154 a manner that is known in the art for the purposes of dilating nanowed vessels of the body. 

This multi*lumen dilation balloon catheter 140 of this embodiment may be provided, in alternative embodiments, 

50 with features of the other embodiments, such as perfusion openings 158 located in a portion of the elongate member 
1 42 proximal of the balloon 1 54 or proximal of the location 1 48 at which the main and the auxiliary lumens communteate. 

A method for using the present embodiment 140 is as follows: A first guide wire is positioned In tiie main lumen 144 
and a second guide wire is positioned in the auxiliary lumen 146. TTie first wire may be of a conventional type used for 
positioning over-the-wire and single-operator-exchange type catheters. The second guide wire may be of an imaging 

55 type, as disclosed in EP-A-0 515 119. The imaging guide wire includes an ultrasonic transducer located at tiie distal 
portion adapted to scan the vasculature to obtain images tiiereof. The balloon catheter 140 is positioned in the vascular 
system of a patient in a manner that is known In the art. This may typically involve an incision into the body of tiie patient 
in the groin to provide access to the femoral artery Typically, a short introducer sheath (not to be confused with the long 
multi-lumen introducer sheath described elsewhere in tills specification) is positioned in tiie artery and a guide catheter 
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installed therein to provide access to the ostium. The balloon catheter 140 and the first and second guide wires are 
advanced to the coronary site at which treatment is to take place. The first guide wire is used to position the balloon 
catheter and may possess characteristics that allow it to cross tortuous portions of the vasculature. Once the first guide 
wire is positioned aaoss the lesion or stenosis, the balloon catheter 1 40 may be advanced over it in a usual manner so 

5 that the balloon portion 1 54 is at the vessel treatment site. Then, the first guide wire is withdrawn proximal of the location 
148 and the imaging guide wire is advanced so that it can scan the vasculature through the catheter 140. (In order to 
do this, the catiieter 140 can be provided so that at least a portion tiiereof is formed of a material that is ultrasonically 
transparent. This imaging can be useful to the physician to diagnose the extent of the lesion. The imaging may be used 
in conjunction with other diagnostic techniques such as angiographic dyes. If the physician is satisfied with the information 

10 obtained, the dilation may take place in the usual manner. Then, after deflation, ultrasonic images may be obtained 
again to observe tiie efficacy of treatment. Additional dilations or other tiierapy may be indicated if the physician is not 
satisfied with the results observed. Such additional therapies may be initiated while a path across the vessel nan^cwing 
site is available thereby facilitating such additional procedures. 

It can readily be appreciated that there are numerous alternative methods taking advantage of the multiple guide 

75 wire lumens of this embodiment. For example, both tiie first and the second guide wires can be for positioning but with 
different characteristics. For instance, one guide wire can be relatively flexible and the other can be relatively stiff. If tiie 
physician considers tiiat botii may be needed, possibly alternatively, both the guide wires can be ready and in the balloon 
catheter ready for use. The guide wire can be alternatively retracted and extended as needed. 

Referring to FIGS. 1 7 - 20, there is depicted another embodiment of an intravascular device. In tiiis embodiment, a 

20 multi-guide wire lumen design is incorporated into a balloon catheter 160. As in tiie previously described embodiments, 
the balloon catheter 1 60 may be formed of material(s) and with dimensions similar or identical to commercially available 
balloon catheters. The balloon catheter 160 differs from the balloon catheter 140 shown in FIGS. 14 - 16 in that one of 
the wire lumens terminates at a location distal of the proximal end of the catheter. The balloon catheter 160 includes an 
elongate shaft 162 having a first or main lumen 164 and a second or auxiliary lumen 166. The main lumen 164 commu- 

25 nicates with a port of a proximaily located manifold (not shown). The auxiliary lumen 166 terminates distally at and 
communicates with the main lumen 164 at a location 168 which is proximal of a distal end 170 of the balloon catheter 
160. The main lumen 164 terminates in a main lumen distal opening 172 at the distal end 170. An inflatable balloon 174 
is located on a distal portion of the elongate shaft 162. One or more inflation lumens 1 76 extend through the elongate 
shaft and communicate with the interior of the balloon 174. Inflation fluid is conveyed by the path formed by the one or 

30 more inflation lumens 1 76. This multi-lumen inflation balloon of the present embodiment may be provided with perfusion 
openings 178 located in a portion of the elongate member proximal of tiie balloon or proximal of the location at which 
the main and the auxiliary lumen communicate. In this embodiment, the auxiliary lumen 166 terminates at a location 
180 so that the auxiliary lumen 166 is relatively short, e.g. 102- 152 mm (4 - 6 inches). 

The relatively short auxiliary lumen 166 enables a physician to facilitate a quick exchange of this balloon catheter 

35 witii another, for example, if a balloon of different dimensions is required. Such an exchange can be performed in a 
manner as is done now with balloon catheters such as described above with respect to the embodiment shown in FIGS. 
12 and 13. Accordingly, an exemplary method of operating the balloon catiieter 160 would be as follows: A guide wire 
is positioned in the auxiliary lumen 166 and the guide wire and ttie balloon catheter 160 are advanced through a guide 
catiieter intravascularly An attempt is made to cross the stenosis with the guide wire. If the guide wire can be successfully 

40 positioned across tiie stenosis, tiie catheter 160 is advanced over the guide wire and across tiie stenosis. Then, tiie 
guide wire is withdrawn so that the distal end of the guide wire is proximal of tiie location 168. Then, an imaging guide 
wire is advanced tiirough the main lumen 164. The imaging guide wire is advanced out the distal opening 172. Then, 
the catiieter is withdrawn slightiy so that the imaging guide wire can make ultrasonic scans of the vasculature at the site 
of tiie stenosis. (Alternatively, the imaging guide wire can scan through the catheter 160 if at least a portion of tiie 

45 catheter, e.g. a window, is formed of an ultrasonically transparent material). Then, the catheter 160 is advanced over 
the imaging guide wire and the balloon 174 is inflated to dilate the vessel at the site. If a catheter of a different size or 
a catheter of a different type. e.g. an atiierectomy device, is indicated, the balloon catheter 160 can be exchanged for 
the other catheter device by first withdrawing the imaging guide wire proximaily of tiie location 1 68, advancing the posi- 
tioning guide wire out tiie distal end 170 and across tiie stenosis, and exchanging the catiieter 160 for the other device 

50 over the first (positioning) guide wire. 

It is intended that the foregoing detailed description be regarded as illustrated rather than limiting and that it is 
understood that the following claims are intended to define the scope of tiie invention. 

Clainns 

55 

1 . An intravascular device comprising an elongate member (10) having a proximal end (1 2) and a distal end (1 4) with 
a first proximal opening (18) at the proximal end communicating with a first lumen (22). a first distal opening (32) at 
the distal end communicating with tfie first lumen, and second proximal opening (20) at tiie proximal end commu- 
nicating with a second lumen (24). characterised in that a distal end of ttie second lumen terminates and commu- 
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ntoates with the first lumen at a hxation therein proxinnal of the first distal opening, said elongate member having 
one or more perfusion openings (88) located in a wall forming the elongate member to provide a fluid path between 
the exterior of the elongate member and at least one said first and second lumens. 

2. An intravascular device as claimed in daim 1 wherein said first lumen (22) is larger in diameter than said second 
lumen (24). 

3. An intravascular device as claimed in claim 1 or claim 2 further comprising: 

a positioning member (40) for locating a device in said first lumen, said positioning member comprising a 
holding member (42) sized and adapted to be slidably positioned in said first lumen, said holding member also 
adapted to maintain an elongate member having a diameter smaller than the said first lumen diameter at a position 
spaced from said first lumen walls, and a positioning wire (52) to said holding member and extending proximately 
through said first lumen whereby said holding member can be slidably positioned in said first lumen by said posi- 
tioning wire. 

4. An intravascular device as claimed in any one of the preceding claims in which said elongate member is made of 
a material selected from polyethylene, polyurethane and PIPE Teflon. 

5. An intravascular device as claimed in any one of the preceding claims in which said elongate member is made of 
an acoustically transparent material. 

6. An intravascular device as claimed in any one of the preceding claims in which said elongate menriber includes a 
lubricious coating on a surface thereof. 

7. An intravascular device as claimed in any one of the preceding claims further comprising a support member (60) 
located in a distal portion thereof. 

8. An intravascular device as claimed in claim 7 in which said support member (60) is formed of a metal coil. 

9. An intravascular device as claimed in claim 8 in which said support member is located in said first lumen (22). 

1 0. An intravascular device as claimed in claim 8 in which said support member is located on an exterior portion of said 
elongate member. 

11 . An intravascular device as claimed in any one of the preceding claims in which the one or more openings are located 
in a portion of the wall of the elongate member proximal of the location (82) at which said second lumen communi- 
cates with the first lumen. 

12. An intravascular device as claimed in any one of claims 1 to 10 in which the one or more openings are located in a 
portion of the wall of the elongate member corresponding to the second lumen. 

13. An intravascular device as claimed in any one of claims 1 to 10 in which said second lumen terminates proximally 
at a location (1 18) distal of the proximal end of the first lumen. 

14. An intravascular device as claimed in any one of the preceding claims further including an inflatable balloon (154) 
connected to a distal portion of the elongate member and in which said elongate member further includes at least 
one inflation lumen (156) communicating with the Interior of the balloon and extending to the proximal end of the 
elongate member whereby the intravascular device can be used to perform an angioplasty procedure and can be 
positioned in a vessel of a body over a guide wire located in at least one of the first and the second lumens. 

15. An intravascular device as claimed In any one of the preceding claims in which said elongate member comprises 
an introducer sheath. 

PatentansprOche 

1 . Eine intravenOse Vorrichtung, die ein LdngsstQck (1 0) umfa8t. das ein proximales Ende (1 2) und ein distales Ende 
(14) aufweist. mit einer ersten proximalen Offnung (18) am prcodmalen Ende, die mit einem ersten Lumen (22) 
verbunden ist, einer ersten distalen Offnung (32) am distalen Ende, die mit dem ersten Lumen verbunden ist. und 
Zweiten proximalen Offnung (20) am proximalen Ende. die mit einem zweiten Lumen (24) verbunden ist. dadurch 
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geKermzachnet daB ein distales Ende des zweiten Lumens endet und mit dem ersten Lumen verbunden ist an 
einer Stelle innerhalb desselben proximal der ersten distalen Offnung, wobei besagtes LdngsstOck eine oder meh- 
rere Perfusionsdffnungen (88) aufweist die in einer das LflngsstQck bildenden Wand angeordnet sind, um einen 
FIQssigkeitsweg zwischen der AuBenseite des LSngsstQckes und wenigstens dem ersten oder zweiten Lumen 
bereitzustellen. 

2. Eine intravenOse Vorrichtung nach Anspmch 1. worin besagtes erstes Lumen (22) einen grdBeren Durchmesser 
als besagtes zweites Lumen (24) besitzt. 

3. Eine intravenOse Vorrichtung nach Anspruch 1 oder 2, die weiterhin umfaBt: 

ein Positionierungsstuck (40) zum FIxieren einer Vorrichtung in besagten ersten Lumen, wobei besagtes Positio- 
nierungsstuck ein Haltestuck (42), das zugeschnitten und angepaBt ist, um gleitend in besagten ersten Lumen 
position! ert zu warden, wobei besagtes Haltestuck auch angepaBt ist um ein 

Ldngsstuck mit einem Durchmesser geringer als der Durchmesser des ersten Lumens in erner von den Wanden 
des besagten ersten Lumens raumlich getrennten Position zu halten, und einen Positionierungsdraht (52) zu besag- 
tem Haltestuck umfaSt und sich proximal durch besagtes erstes Lumen erstreckt, wobei besagtes HaltestOck glei- 
tend in besagtem ersten Lumen durch besagten Positionierungsdraht positioniert werden kann. 

4. Eine intravenCse Vorrichtung nach einem der vorangehenden Anspruche, in der besagtes LangsstQck aus einem 
Material hergestellt ist, das ausgewShlt Ist aus Poiyethylen, Polyurethan und PTFE-Tef Ion. 

5. Eine intravenose Vorrichtung nach einem der vorangehenden AnsprQche, in der besagtes LSngsstQck aus einem 
akustisch transparenten Material hergestellt ist. 

6. Eine intravenOse Vorrichtung nach einem der vorangehenden Anspruche, in der besagtes LSngsstuck eine schlupf- 
rige Beschichtung auf einer Oberflache desselben einschlieOt. 

7. Eine intravenose Vonichtung nach einen der vorangehenden Anspruche, welche weiterhin ein Stutzelement (60) 
unrtfaBt. das in einem distalen Teil desselben angeordnet ist. 

8. Eine intravendse Vorrichtung nach Anspruch 7, in der besagtes Stutzelement (60) aus einem Metallbandring gebildet 
ist. 

9. Eine intravenOse Vorrichtung nach Anspruch 8, in der besagtes Stutzelement in besagtem ersten Lumen (22) ange- 
ordnet ist. 

10. Eine intravenOse Vorrichtung nach Anspruch 8, in der besagtes Stutzelement auf einem auBeren Teil besagten 
LSngsstOckes angeordnet ist. 

1 1 . Eine intravenOse Vorrichtung nach einem der vorangehenden AnsprQche, in der die eine oder mehrere Offnungen 
in einem Teil der Wand des LSngsstuckes proximal der Stelle (82) angeordnet sind. an der besagtes Zweites Lumen 
mit dem ersten Lumen in Verbindung tritt. 

1 2. Eine intravendse Vorrichtung nach einem der AnsprQche 1 bis 1 0, in der die eine oder mehrere Offnungen in einem 
Teil der Wand des LdngsstQckes angeordnet sind, der dem zweiten Lumen entspricht. 

1 3. Eine intravenOse Vonrichtung nach einem der Anspruche 1 bis 1 0, in der besagtes zweites Lumen proximal an einer 
Stelle (1 18) distal des proximalen Endes des ersten Lumens endet. 

1 4. Eine intravendse Vorrichtung nach einem der vorangehenden AnsprQche, welche weiterhin einen aufblasbaren Bal- 
lon (154) einschtieBt, der mit einem distalen Teil des LdngsstOckes vert)unden Ist und In der besagtes LfingsstOck 
weiterhin mindestens ein Aufblaslumen (156) umfaBt, das mit dem Inneren des Gallons verbunden ist und sich zum 
proximalen Ende des LdngsstOckes erstreckt. wobei die intravendse Vorrichtung venwendet werden kann. um eine 
Angioplastikprozedur vorzunehmen und In einem GefdB eines KOrpers Qber einen FQhrungsdraht. der in wenigstens 
dem ersten oder dem zweiten Lumen angeordnet ist. positioniert werden kann. 

1 5. Eine intravendse Vonichtung nach einem der vorangehenden AnsprQche. In der besagtes LdngsstQck eine EinfOhr- 
hQIse umfaBt. 
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Revendicatlons 

1. Oispositif intravasculaire comprenant un organe allonge (10) ayant una extr^mitd proximale (12) et una extr6mit6 
distale (14) ayant une premiere ouverture proximale (18) au niveau de rextr^mM proximale communiquant avec 

5 une premiere lumi^re (22). une premiere ouverture distale (32) au niveau de I*extr6mit6 distale communiquant avec 
la premiere lumi^re» et une deuxi^me ouverture proximale (20) au niveau de rextr6mit6 proximale communiquant 
avec une deuxi^me lumi^re (24), caract6ris6 en ce qu*une extr6mit6 distale de la deuxi^e lumidre se termine par 
et communique avec la premiere lumi^re, en un emplacement dans celle-ci qui est situ6 k proximity de la premiere 
ouverture distale, ledit organe allong6 ayant une ou plusieurs ouvertures de perfusion (88) situ^es dans une parol 

10 Ibrmant Torgane allong6, pour 6tablir un chemin de fluide entre Text^rieur de Torgane allonge et au moins Tune 
desdites premiere etdeuxi^me lumi^res. 

2. Dispositif intravasculaire selon la revendlcation 1, dans lequel ladite premigre lumi^re (22) pr6sente un diam^tre 
sup^ieur ^ celul de ladite deuxi^me lumi^re (24). 

15 

3. Dispositif intravasculaire selon la revendication 1 ou la revendication 2, comprenant en outre: 

un organe de positionnement (40) pour positionner un dispositif dans ladite premiere lumi^re, ledit organe 
de positionnement comprenant un organe de maintien (42). dimensionn^ et adapts pour §tre dispose k coulissement 
dans ladite premiere lumi^re, ledit organe de maintien ^tartt ^alement adapts pour maintenir uh organe allonge 
20 ayant un diametre inf ^rieur k celui dudit premier diam^re de lumi^re, dans une position espac^e desdites premieres 
parois de lumi^re, et un f il de positionnement (52) pour ledit organe de maintien et traversant de mani^e proximale 
ladite premiere lumi^re, de mani^re que ledit organe de maintien puisse §tre dispose k coulissemerrt dans ladite 
premiere lumi^re au moyen dudit f il de positionnement. 

25 4. Dispositif intravasculaire selon Tune queiconque des revendications pr6c§dentes, dans lequel ledit organe allonge 
est constitu6 d'un mat§riau choisi parmi le polyethylene, le poiyur^thane et le Teflon PTFE. 

5. Dispositif Intravasculaire selon Tune queiconque des revendications prec6dentes, dans lequel ledit organe allonge 
est constitue d*un materlau acoustiquement transparent. 

30 

6. Dispositif intravasculaire selon Tune queiconque des revendications pr^cedentes. dans lequel ledit organe allonge 
comprend sur sa surface un rev§tement lubrif iant. 

7. Dispositif intravasculaire selon Tune queiconque des revendications precedentes. comprenant. en outre, un organe 
35 de support (60) situe dans sa partie distale. 

8. Dispositif intravasculaire selon la revendication 7, dans lequel ledit organe de support (60) est constitue d'une bobine 
metallique. 

40 9. Dispositif intravasculaire selon la revendication 8, dans lequel ledit organe de support est situe dans ladite premiere 
lumiere(22). 

1 0. Dispositif Intravasculaire selon la revendication 8, dans lequel ledit organe de support est situ6 sur une partie ^e- 
rieure dudit organe allonge. 

45 

1 1 . Dispositif intravasculaire selon I'une queiconque des revendications precedentes, dans lequel la ou les ouvertures 
sont menagees dans une partie de la parol de I'organe allonge, k proximtte de Templacement (82) auquel ladite 
deuxieme lumiere communique avec la premiere lumiere. 

so 12. Dispositif Intravasculaire selon I'une queiconque des revendications 1 e 10. dans lequel la ou les ouvertures sont 
menagees dans une partie de la parol de Torgane allonge qui conrespond k la deuxieme lumiere. 

1 3. Dispositif intravasculaire selon Tune queiconque des revendications 1 e 1 0, dans lequel ladite deuxieme lumiere se 
termine de maniere proximale. en un emplacement (118) situe k distance de Textremite proximale de la premiere 

55 lumiere. 

14. Dispositif intravasculaire selon I'une queiconque des revendications precedentes, comprenant. en outre, un ballon 
gonftable (154) relie k une partie distale de I'organe allonge et dans lequel ledit organe allonge comprend, en outre, 
au moins une lumiere de gonf lage (1 56) communiquant avec Tinterieur du ballon et s'etendant vers Textremite proxi- 
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male de I'organe allong6, de manidre que te disposHif intravasculaire puisse Mre utilise pour effectuer un processus 
d*angioplastie et puisse §tre dispose dans un vaisseau d'un corps, sur un fil de guidage se trouvant dans au moins 
Tune des premiere et deuxi^me Iumi6res. 

5 15. DisposHif intravasculaire selon I'une quelconque des revendications prteMentes. dans lequel ledit organe allonge 
comprend une gaine dintroduction. 
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